or even within other disciplines.
I. Introduction
According to Oliveira (2013) [1] and Horizon Report (2017) [2] , the use of Information and Communication Technologies (ICT) and, in particular, virtual and gamified environments in education, presentsitself as an alternative that enables innovative experiences for both students and teachers. Some authors, such as Meira(2012) [3] and Zicherman(2012) [4] , point out that decontextualized content teaching based on decorations and teachers' centered as a source of knowledge, keeps the student in a passive and individualistic attitude, exactly the opposite of what wishes for a professional that companies would like to hire. In addition, we have tedious and unattractive classes.
From strategic approach, Moura and Carvalho (2010) [5] emphasize that globalization and the job market's evolution require new skill's acquisition... and these new skills require new contexts and learning strategies. The same authors also emphasize that "the understanding of how students learn is central to the success of any educational strategy". In thiscontext, this paper intends to present a product based on a new approach to classroom instruction, inperson or online context, using both the Immersive 3D Virtual and GamifiedEnvironmentand Intelligent Tutoring System concepts. This paper's first part deals with the theoretical foundation in student's learning, followed by a brief exposition about how it is achieved by immersive 3D virtual and gamified environments supported by ITSs, based on Abt(1987) [6] , Nwana(1990) [7] , Ryan & Deci (2000) [8] , Huizinga (2000) [9] , Siemens (2005) [10] , VanLehn(2006) [11] , Moura & Carvalho(2010) [5] ,Nkambou(2010) [12] , Prensky(2011) [13] , Kim(2012) [14] , Meira(2012) [3] , Zicherman(2012) [4] , Gee (2013) [15] andGraesser(2013) [16] . Then, there is a brief description of the methodology used and the motivational aspects that led to this product'sdevelopment, followed by product'spurpose and functionalities , based on the Carreira(2009) [17] 's methodology (visualization, manipulation and experimentation).Followed by conceptual model and implementation design presentation of the experiment and achieved results. And then the collection and analysis of the data obtained with the product's experimentation, the results and final considerations.
II. Theoretical Foundation
Learning is a very complex human activity that has been investigated and modeled through various pedagogical theories through the ages [18] . Both E. Chaves (1999) [19] and Moser (2016) [20] insist on the fact that no one learns in the other's place because it is a process that takes place inside the individual. The OECD's (Organization for Economic Co-operation and Development) document in the pedagogical innovations project
Intelligent Tutoring System (ITS)
According to Nwana [7] , the incorporation of artificial intelligence (AI) techniques into education in order to produce educationally useful computer artefacts dates back to the early 1970s and ITSs are a way in which AI techniques are being applied to education. In more specific worlds, we can say that the ITS's idea is to build computers that could "think" like humans and perform any task that were associated with human thought [24] , such as the instruction. In a formal way, intelligent tutoring systems (ITSs) are computer programs that are designed to incorporate techniques from the AI community in order to provide tutors which know "what" they teach, "who" they teach and "how" to teach it [7] and some authors point out that there has been an effort to employ the ITS in traditional learning because they have the potential to provide learning environments with greater wealth of resources and exploitation of contextualized social aspects of learners [22] . A software is considered an ITS if you have three characteristics [25] :
• Contain one domain knowledge to act as a human expert (Expert Knowledge Module); • Be able to assess the learner's knowledge of stage (LearnerModel Module); • Should perform a teaching strategy that minimizes the difference between the knowledge of the expert and the novice (Tutoring Model Module); • Be able to interact with the learner through a communication channel (User Interface Module);
In this general architecture, the Expert Knowledge Module comprises the facts and rules of the particular domain to be conveyed to the student [7] . The Student or Learner Model Module refers to the dynamic representation of the emerging knowledge and skill of the student. Nwana [7] points out that this model should include all those aspects of the student's behavior and knowledge that have possible repercussions on his/her The Tutoring Moduleis the part of the ITS that designs and regulates instructional interactions with the student. This module is referred to as the teaching strategy or the pedagogic module [7] . Finally, the User Interface Module is the communicating component of the ITS which controls interaction between the student and the system. In both directions, it translates between the system's internal representation and an interface language that is understandable to the student [7] . Fig. 1 , below shows a ITS's general architecture representation.
Based on the explanation above, we can realize that Intelligent Agents and Intelligent Tutoring Systems can perform various tasks in a VLE to assist the teacher in evaluating the students' performance, for example: monitoring the apprentices activities, capture automatically their contextual information, such as a preference for a particular type of content, the difficulty in resolving certain activity, frequency of resources use and to performing the learner's direction on the educational content recommendation [22] . 
III. Motivation
The first idea of this project began with the perception, based on the experience of more than a decade teaching in undergraduate courses, that the students'interest in the subjects addressed in the class and the students learning predispositionhas becomeless and less present. It was assumed that the content itself represented something relevant to the student's professional life, so that to improve the students motivation and engagement and to bring him closer to meaningful learning, a proposal arises to change the way or method of presentation of the contents. In this context, a proposal was made whose problem to solve was the development of a serious game to be applied in undergraduate and postgraduate environments. As content to be dealt with by the Environment, subjects of the Artificial Intelligence and Technological Mediation disciplines were chosen because of author's proximity to the content. It is important to highlight here that the product (Virtual Immersive Environment) developed was designed to serve as a platform for teaching any other content chosen at undergraduate or postgraduate level.
IV. The Project'spurposeand its Functionalities
Unlike traditional games, in this Immersive Learning Environment, the goal is not to get the best score, nor to stay in the top ten for a longer time. Based on Bartle (1996) [26] , Marczewski (2013) [27] and Kim (2012 Kim ( , 2014 [14] [28], the player, in the proposed immersive virtual environment, also does not supposedto destroy the villains' boss, conquer territories or even destroy other players. The objective is to identify the student profile, based on the typology defined by the above mentioned authors, promoting their skills and improving their deficiencies -The ITS's learner model.
Gambling and game elements such as medals, points for collaboration and finished tasks, as well as progress bar are used in order to engage the student, as highlighted by Abt (1987) [6] , Huizinga (2000) [9] , Kapp (2012) [29] , Meira (2012) [3] , among others, not as a form of competition, but to provide a pleasant and immersive environment. Keeping the student interested in learning or improving his methods, participating in study groups, building knowledge in a collaborative way and bringing him closer to a scientific and questioning reasoning is the central focus of the project's proposal. Each student will have access to their own data and the teacher of the discipline, of course, will have all students data access. Another interesting feature that makes all the difference is that this projectdoes not aim to come to an end. It lasts for the courses program duration (undergraduate or graduate) or as long as the student intends to participate. The project's development adheres to the self-determination theory (Deci & Ryan, 2000) [8] , whose occurrence conditions are presented below:
• Provide a feeling of competence or that the task is achievable;
• Provide a sense of autonomy or a sense of control over the task;
• Provide a sense of social relevance or relevance in performing the task;
In this context, within the Immersive Learning Environment, the student decides what he/she wants to learn first and also identifies what are his/her improvement needs. This is, as pointed out by Kapp (2012) [29] , Prensky (2012) [13] , the learning process becomes student responsibility and focused on him. So, teacher becomes a kind of a mentor or emancipator.
Regarding the functionalities, the solution developed consists of a serious game-three-dimensional Immersive Learning Scenario, which allows the student, through an avatar, to self-controlhis/herlearning process. 
V. Conceptual Model and Implementation Design
Learning Mechanics -Game Mechanics (LM-GM) model is designed to allow different users to describe games based on different pedagogical approaches. In serious games, gameplay must support intrinsic experimental learning. It is therefore reasonable to postulate that the knowledge acquisition and training skills can be obtained through game mechanics such as quests, levels, medals, role plays, leaderboards, etc. The Fig. 3 below shows the LM-GM model applied in this project.
LM-GM Model Explanation
Once the learner just entered in Immersive 3D Virtual Environment for the first time, he/she will be presented to the game and will get the campus conduct code. In this case, as we can see in the Fig.3 , below, the Learning Mechanisms (LM) used is represented by letter "a" and the corresponding Game Mechanics (GM) is defined by number "1".TABLE 1, below, show us that the Learning Mechanics corresponding to letter "a" is the "Instructional"and the Game Mechanics corresponding to number "1" is the Story Line/ Scenes".
In the next step, according to Fig.3 , the learner/player is presented to the environment's tutorial, represented by letter "b" (Learning Mechanics) and by number "2". So, in this gameplay moment, the learner was already presented for the environment's basic story line, read and accepted the conduct code and had access to the environment's basic tutorial, then, he/she can begins to explore, identify and discover the environment's learning objects, masked by letter "d" (Fig.3) , corresponding to the select, collect and interact actions -number "5". After this, the leaner is asked to collaborate and cooperate with others. . He/she also needs to manage results, goods and information -Letter "f" (LM) and number "6" (GM).
In this moment, the ITS -Learner Model Module -starts the learner's orientation and motivation actsletters "c" and "e" by capture/eliminate instructions (number "3" and "4"), for example, keeping learner in the game virtuous circle. Feedbacks and checkpoints are also used to keep the learner in line with the knowledge needs. In this moment game elements (medals, badges, etc.) are applied. (1) 3D Virtual World (Server): It is the Virtual 3D Environment Server. This server is responsible for centralizing the execution of certain programs (more general and complex) that allow the availability and execution of virtual environment on client machines. As a Virtual World Server, we chose to use the OpenSimulator, also known as OpenSim, in this project.
Table1 -LM-GM
OpenSim is an open source, cross-platform and multiuser application server. It can be used to create customized 3D virtual environments (worlds) that can be accessed through a variety of clients in multiple protocols. Written in C # language, it runs on both the Windows operating system (.NET framework) and the Unix operating system (Mono framework). The source code is released under the BSD (is open-source licenseBerkeley SoftwareDistribution) license. Characteristics:
• Supports 3D environments, online and multiuser; • Supports multiple clients and protocols; • Supports physical simulations in real time;
• Supports clients that create 3D content in real time;
• Supports scripts; • Provides unlimited ability to customize virtual world applications; • It can be run on a unique machine or on the same machine as a client viewer.
(2) Intelligent Tutors System:
The ITS of this project was developed in two parts: The operational part, developed in LSL (Linden Scripting Language), a script language available in the OpenSim Viewer itself, contemplating the logics and strategies of acting and targeting according to the performance and reactions of the learners. The second part, related to the interface with teachers and students (Web pages), developed in PHP language, which, besides the interface, is also responsible for communication with the Database (MySQL).
(3) Web Server:
Web servers are software-specific computers that allow to accept requests from client computers and return responses to those requests. Web servers also allow to share information over the Internet, over an intranet or extranet. In this project the Web Server will be simulated by the application WampServer, which is a web development environment for the Windows operating system that allows the creation of web applications with PHP and MySql database. with regard to making videos available on objects within the scenario. So, it waschanged toFireStorm Viewer, which turned out to be much better and not heavier than the previous one.
(5) PHP Pages:
The web pages developed in PHP language is the ITS's interface between the teacher and the Virtual World. As already mentioned in this document, STI will assist the teacher or tutor in verifying and analyzing student performance within the virtual world. The data collected by the STI will be stored in MySQL Database or in NoteCards within objects in the virtual world. In web pages the teacher can have a friendly interface to this data and can issue reports as well as change configurations and / or strategies predefined in the STI by the instructional designer.
VI. Experimentation
The experimentation of the project was carried out through presentations, which followed the following sequence:
The project ideas were presented as well as their motivation. It was also presented how the characteristics made available in the learning objects and in the project scenario had a direct correlation with the "good practices" established by professors, designers and researchers consulted and evidenced in the bibliographic review and the theoretical foundation.
 Project Experimentation:
After thevirtual campus map's presentation, the listener is invited to control the avatar within the environment. While the listener experiences environment control and demonstrates its navigability and avatar control characteristics, some Immersive Learning Scenario'simportant points are highlighted, namely:
• Start of the Game: Portal of entrance of the game; • Training Center: In-campus environments intended to train / inform the user; • Access Portals: Ports that allow access through knowledge verification; • Teachers' Room: Photos, videos and curriculum of each teacher; • Central Tower: Tower that allows access to each floor (level) of the campus. Each level is specified by color and handles a particular subject;
In order to be self-sufficient and to promote self-learning, all sectors / wings / rooms / corridors of the island have been designed to facilitate understanding of what needs to be done which is the next step to be taken by the avatar. In this sense, you can see a poster informing the player, in case he needs it, that to carry out the basic control of his avatar the arrow keys must be used. The Fig.5 , below, shows the campus map. 
VII. Final Considerations
The main purpose of this project was to contribute to a better understanding of how the immersive 3D virtual environments can be useful both in the availability of contents, in the interactivity between students and teachers, in the collaboration of the students themselves, in the accomplishment of knowledge tests and improving the quality of the evaluation.
The structure of the project was based on the LM-GM (Learning Mechanisms -Game Mechanisms) model, according to Lim and Carvalho (2012) and a questionnaire with a Likert scale, composed of twenty three objective items and two descriptive items, from which we draw some considerations, namely: Firstly, it has been found that the impact caused by the Immersive Learning Scenario in three dimensions is in itself something that draws the attention of both the student and the teacher and greatly increases the interest inthe process' understanding and participating. The proposed friendly interface needs improvement and an educational designer will be needed to improve the players'sense of confidence, so that they do not feel difficult to understand what to do to take the next step. The Location Map, its information and placements were well evaluated, although, as reported by the interviewees, positioning the location map should not be a concern of the game designer. It should always be available, via shortcut key, on the game display itself when the player feels it is necessary.
Another characteristic identified by the collection was that the teachers and students interviewed could imagine themselves using the resources of the environment as a learning aid in a wide range of educational methodologies and agreed that the product enables the student to approach with learning and research.
